Background: Comprehensive Geriatric Assessment (CGA) is now the accepted gold standard for caring for frail older people in hospital. However, there is uncertainty about identifying and targeting suitable recipients and which patients benefit the most. Objectives: our objectives were to describe the key elements, principal measures of outcome and the characteristics of the main beneficiaries of inpatient CGA. Methods: we used the Joanna Briggs Institute umbrella review method. We searched for systematic reviews and metaanalyses describing CGA services for hospital inpatients in the Cochrane Database of Systematic Reviews, Database of Reviews of Effectiveness (DARE), MEDLINE and EMBASE and a range of other sources. Results: we screened 1,010 titles and evaluated 419 abstracts for eligibility, 143 full articles for relevance and included 24 in a final quality and relevance check. Thirteen reviews, reported in 15 papers, were selected for review. The most widely used definition of CGA was: 'a multidimensional, multidisciplinary process which identifies medical, social and functional needs, and the development of an integrated/co-ordinated care plan to meet those needs'. Key clinical outcomes included mortality, activities of daily living and dependency. The main beneficiaries were people ≥55 years in receipt of acute care. Frailty in CGA recipients and patient related outcomes were not usually reported. Conclusions: we confirm a widely used definition of CGA. Key outcomes are death, disability and institutionalisation. The main beneficiaries in hospital are older people with acute illness. The presence of frailty has not been widely examined as a determinant of CGA outcome.
Introduction
Older people admitted for acute inpatient hospital care are at high risk of adverse events, long stays, readmission and long term care use. There is considerable evidence on assessment and co-ordination of care for older patients with complex needs using Comprehensive Geriatric Assessment (CGA) [1] [2] [3] . However, there is continued uncertainty about how to identify those who will benefit most and deliver the service that they need, wherever they are in the hospital [4, 5] , and the most appropriate, costeffective form of CGA for different settings.
Objectives
We aimed to provide an overview of existing systematic literature reviews. The principle objectives of this 'umbrella' [6, 7] review were to define (i) characteristics of the main beneficiaries of CGA, (ii) key elements of CGA, (iii) principal outcome measures and to summarise, (iv) evidence on the cost-effectiveness of models of delivery of CGA and (v) highlight gaps and weaknesses in the evidence base, across relevant inpatient clinical areas.
Methods
We used the Joanna Briggs Institute Umbrella review method. The review protocol is published [8] .
Inclusion criteria
We included systematic reviews and meta-analyses which included randomised and other controlled evaluations and case studies and described the provision of CGA in patients over 65 years old in hospital. We included reviews in which CGA was compared to usual inpatient care, or CGA/usual care in an alternative setting.
Selection of reviews
Five of the authors (P.M., S.P.C., S.G.P., H.R., K.P.) worked in pairs to review titles and abstracts and then the full text papers for selection which required agreement of both reviewers. Disagreements were arbitrated by another reviewer.
Data sources and search strategy
Four databases were searched: Cochrane Database of Systematic Reviews, Database of Abstracts of Reviews and Effects (DARE), MEDLINE and EMBASE (e.g. search strategy, see Appendix).
Search restrictions
We limited the search to reviews published from 2005 to February 2017. Searches were restricted by the level of evidence (systematic review and meta-analysis, or other evidence syntheses), and in English.
Methodological quality
Methodological quality/bias risk was recorded using the Joanna Briggs Institute critical appraisal checklist for Systematic Reviews and Research Syntheses [9] (see Appendix).
Data collection and extraction
Data was extracted from the included reviews (not the primary studies included in the reviews) using the standardised JBI data extraction tool. Reviewers discussed and piloted its use. Separate evidence tables were created for the definitions and key elements of CGA, the setting and staff, the key participants, outcome measures and costs, then used to produce summary tables and develop a narrative overview of the evidence.
Results
We screened 1,010 titles and evaluated 419 abstracts for eligibility, 143 full articles were reviewed for relevance and 24 included in a final quality and relevance check. Thirteen reviews, reported in 15 papers [1] [2] [3] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] were selected for review. The most recently conducted trial included in the reviews was reported in 2014, all other trials were reported between 1983 and 2012. The PRISMA flow chart is available in an Appendix.
Overlap of review evidence
A total of 95 original articles were cited 166 times. And 26 original articles were cited more than once (a table of citation counts for these articles is included as an Appendix). The most highly cited articles included Landefield 1995 [22] , Asplund 2000 [23] (7 citations each) and Counsell 2000 [24] (6 citations). Removing all except one of the reviews [2, 13] which cited these three most highly cited papers did not significantly affect our conclusions with regard to the population characteristics, intervention definition, settings and comparisons and clinical outcomes. Some health economics detail was lost in this sensitivity analysis.
Population
All of the reviews included participants over 65 years of age. Minimum age for inclusion varied from 55+ years to 75+ years (Table 1) . In most studies frailty was not explicitly identified as a characteristic of CGA recipients, however, one review [23] , (which included the majority of the most highly cited trials) attempted to stratify trials by frailty. Some reviews included the presence of a specific diagnosis, such as cancer or hip fracture (Table 1) .
Intervention
The most widely used definition of CGA was: 'a multidimensional, multidisciplinary process which identifies medical, social and functional needs, and the development of an integrated/co-ordinated care plan to meet those needs'. Dimensions of CGA reported consistently included Medical/Physical Psychological/Psychiatry, Socioeconomic, Function and Nutritional assessment (Table 1) .
Settings and comparisons
The bulk of the reviews used essentially the same body of literature extending back to 1983 to examine some aspect of CGA in the hospital setting. Reviews citing literature which was predominantly outside of this highly cited core Hickman et al. 2015 [19] Ekdahl et al. 2015 [20] Pilotto et al. 2017 [21] CGA definition Multidimensional Multidisciplinary process-identifies medical, social and functional needs
Acute inpatient setting in which multidimensional assessment and management takes place
Consistent with a multidisciplinary approach
Provision of CGA in a dedicated acute patient environment
• •
A specialised team working on a specialised ward, such as inpatient Geriatric Evaluation and Management Unit
• Descriptions of complex care collaborations involving multidimensional assessment and management
• -including both inpatient and outpatient components
• -at the interface between hospital and community care
• -a hospital inpatient consultant team
What is Comprehensive Geriatric Assessment?
included a review of interface care [12] , gerontologically informed nursing assessment and referral [14] , and multidisciplinary team interventions [21] .
Outcomes
The main clinical outcomes included mortality (12/13 reviews), activities of daily living (13/13), cognitive functioning (9/13) and dependency (6/13). Key operational outcomes were length of stay (11/13) and readmissions (12/13). 'Destinational' outcomes included living at home (7/13) and institutionalisation (11/13). Resource use and costs were considered in four reviews. Patient related outcomes (such as health related quality of life, wellbeing or participation) were not usually reported ( Table 2 ).
Health economic synthesis
Relatively few studies look at costs. None took a broader view to include direct costs (staff and resources), subsequent costs (such as community health and social care costs), costs to patients and wider society. Further, the multiple intervention configurations which (broadly) deliver CGA, were mostly not standardised. One exception was the review by Fox et al. (2012) [13] . After removal of one outlier study the result of meta-analysis demonstrated that the costs of acute geriatric unit care were significantly less than those of usual care (weighted mean difference was = $245.80, 95% CI = $446.23-$45.38; P = 0.02). Two studies [1, 2] concluded that many of the hospital based services showed a reduction in costs associated with CGA. In a review of trials of various ACE model components, there was little cost evidence available to differentiate and compare relative effectiveness between components of the ACE model.
Discussion
These reviews concerned the provision of CGA in older patients who were hospital inpatients. The main target group in this context were older people with acute illness. There was a degree of consistency between the reviews on the definition of CGA which importantly includes both assessment of needs in multiple domains, and the development of a plan to meet those needs. The most consistently reported assessment domains were medical, psychological, social and functional.
The settings included dedicated inpatient wards, but also services which delivered CGA across the hospital, at the interface between acute and community care, and by nurse led and multidisciplinary teams.
Death, disability and institutionalisation were the key outcomes for recipients and reduced length of stay and readmissions were the key operational goals.
The impact of frailty as a determinant of CGA outcome was not widely examined in these reviews. The one review Hickman et al.
[19]
Ekdahl et al. 2015 [20] Pilotto et al. 2017 [21] Age specified: 55+
Type of admission Emergency Table 2 . Outcomes described in reviews of CGA for hospital inpatients that attempted this concluded that for frail patients, ward based CGA may reduce institutionalisation rates. Notably, despite CGA being a patient centred process, few studies have examined the role of patient reported outcome measures (PROMs). PROMs measure outcomes that are important to the patient such as health or quality of life and the use of PROMs may lead to CGA being re-focussed on patient's priorities.
There has only been limited economic evaluation which suggests that CGA may save on hospital costs.
The main strength of and umbrella review is provide a broad overview in a specific topic area. The corresponding weakness may be a paucity of detail relevant to a particular service or context. Such detail is available in the primary reviews and trials that are included in the overview. While largely of good methodological quality by standard critical appraisal criteria (see Appendix), most of the included reviews did not include a robust assessment of sources of bias. Further, while it has been suggested that umbrella review methodology may reduce the bias associated with excluding non-English language articles, it is not completely eliminated and remains a concern [25] .
More work needs to be done on targeting and identifying beneficiaries of CGA. Further trials are justified and should be stratified by frailty, use patient related outcome measures and collect sufficient economic data to determine cost effectiveness. Such trials will need careful process evaluations embedded within them in line with current research frameworks for the evaluation of complex interventions [26, 27] .
Conclusions
As elements of CGA become increasingly embedded in general hospital care, with the development of new and emerging settings and services [28] , this review highlights a degree of consistency in definition, essential content, key target group and outcomes of CGA. We hope that this can be used to inform the development of hospital wide services by developing evidence based implementations and incorporating them into multidimensional assessment processes, which include competence in common clinical syndromes (falls, confusion, immobility, continence), multiprofessional co-ordination and management.
Key points
• Comprehensive Geriatric Assessment (CGA) is a multidisciplinary process which includes assessment and management of assessed need.
• Key outcomes are death, disability and institutionalisation.
• The main beneficiaries of Comprehensive Geriatric Assessment (CGA) are older hospital inpatients.
• Patient related outcomes of Comprehensive Geriatric Assessment (CGA) are not widely reported.
• The relationship between frailty and Comprehensive Geriatric Assessment (CGA) requires further clarification.
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